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TI An improved novel method for venlafaxine synthesis 
AU Sheng, Rong; Liu, Tao; Hu, Yongzhou 

CS College of Pharmaceutical Sciences, Zhejiang University, Hangzhou, 

Zhejiang Province, 310031, Peop. Rep. China 
SO Zhejiang Daxue Xuebao, Yixueban (2004), 33(1), 77-79 

CODEN: ZDXYA9; ISSN: 1008-9292 
PB Zhejiang Daxue Chubanshe 
DT Journal 
LA Chinese 

AB Venlafaxine was synthesized with p-methoxyphenylacetic acid as the initial 
material. The material p-methoxyphenylacetic acid was reacted with SOC12, 
to produce acyl chloride, which was reacted with N,N-dimethylamine solution 
to get amide. Then through Ivanov reaction and reduction by 
KBH4/BF3 • Et20 to obtain venlafaxine. Venlafaxine was successfully 
synthesized by this method with the yield rate of 50.3%. The improved 
method is suitable for industrial production of venlafaxine. 

IT 295366-48-2P 

RL: BMF (Bioindustrial manufacture) ; RCT (Reactant) / BIOL (Biological 
study) ; PREP (Preparation) ; RACT (Reactant or reagent) 

(intermediate; improved method for venlafaxine synthesis) 
RN 295366-48-2 CAPLUS 

CN Benzeneacetamide, a- (1-hydroxycyclohexyl) -4-methoxy-N,N-dimethyl- 
(9CI) (CA INDEX NAME) 
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TI Process for preparing 1- [2- (2- (dimethylamino) -1- (4- 

methoxyphenyl ) ethyl] cyclohexanol hydrochloride 
IN Cheng, Guohou; Zhuo, Zhao; Zhang, Weiwei; Tang, Haixia 
PA Huadong Science and Engineering Univ., Peop. Rep. China 
SO Faming Zhuanli Shenqing Gongkai Shuomingshu, 8 pp. 
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DT Patent 
LA Chinese 
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PATENT NO. KIND DATE APPLICATION NO. DATE 
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AB The process comprises chlorinating 4-methoxyphenylacetic acid with SOC12 

by refluxing for 2-6 h, removing excess SOC12; acylating 40% dimethylamine 
solution in solvent (S) to obtain N,N- dimethyl -4 -methoxyphenylacetamide (A) ; 
adding isopropylmagnesium bromide in solvent (SI) at 10-30° for 4-8 
h, adding with cyclohexanone at 40-45° for 5-12 h to obtain 
N,N-dimethyl-a- (1- hydroxycyclohexyl) -4 -methoxyphenylacetamide (B) ; 
reducing with KBH4 in solvent (SI) in the presence of A1C13 at 
10-30° for 2-4 h to obtain 1- [2-dimethylamino-l- (4- 

methoxyphenyl) ethyl] cyclohexanol; in solvent (S2) bubbling gaseous HC1 at 
25-30° to pH 1-2, and crystallizing at 5-10°. The solvent (S) is 
benzene, chloroform, or cyclohexane; the solvent (SI) is THF, glycol di-Me 
ether, or Et ether; and the solvent (S2) is isopropanol, ethanol , or 
methanol. The mole ratio of 4-methoxyphenylacetic acid-SOC12- 
dimethylamine is 1:1.2-1.4:2-4, that of compound (A) -isopropylmagnesium 
bromide-cyclohexanone is 1:2-3:2-3, and that of compound (B) -KBH4-A1C13 is 
1:5-7: 10-12. 
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(process for preparing 1- [2- (2- (dimethylamino) -1- (4- 
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RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(process for preparing 1- [2- (2- (dimethylamino) -1- (4- 
methoxyphenyl ) ethyl] cyclohexanol hydrochloride) 
RN 295366-48-2 CAPLUS 

CN Benzeneacetamide, a- (1 -hydroxycyclohexyl) -4-methoxy-N,N-dimethyl- 
(9CI) (CA INDEX NAME) 
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CR3R4CH2NR1R2 
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AB About 35 I [Rl = H, Cl-6 alkyl; R2 = Cl-6 alkyl; R3 = optionally unsatd. 
1-hydroxycycloalkyl , optionally unsatd. 1-alkoxycycloalkyl , 
1-cycloalkenyl; R4 = H, Cl-6 alkyl; R5, R6 = H, OH, Cl-6 alkyl, alkoxy, 
alkanoyloxy, -CN, N02, alkyl thio, NH2 , alkylamino, dialkylamino, 
carboxamido, halo, CF3 ; R5R6 = methyl enedioxy] , antidepressants, were 
prepared E.g., p-MeOC6H4CH2CN in THF was treated with BuLi at -70°, 
then condensed with cyclohexanone at -50° to give 

1- [cyano (p-methoxyphenyl) methyl] cyclohexanol (II). II was hydrogenated in 
NH3 -EtOH over 5% Rh on A1203, then methylated with HCHO and HC02H to give 
1- [ (2-dimethylamino) -1- (4 -methoxyphenyl) ethyl] cyclohexanol (III) . Ill 
showed an activity equal to imipramine in synaptosomal NE and 5-HT uptake 
inhibition. Also, unlike the tricyclic antidepressants, III and related 
compds. demonstrate neither muscarinic anticholinergic activity nor 
antihistaminic activities. 
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RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation of) 
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CN Butanedioic acid, 2,3-bis [ (4-methylbenzoyl)oxy] - , [R- (R* , R*) ] - , compd. 

with (S) -1- [2- (dimethylamino) -1- (4 -methoxyphenyl ) ethyl] cyclohexanol (1:2) 
(9CI) (CA INDEX NAME) 
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Absolute stereochemistry. Rotation (-) . 
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AB Preparation of derivs. of venlafaxine, e.g., O-desmethylvenlaf laxine, is 

described. Also disclosed are methods of treating and preventing diseases 
and disorders including, but not limited to, affective disorders such as 
depression, bipolar and manic disorders, attention deficit disorder, 
attention deficit disorder with hyperactivity, Parkinson's disease, 
epilepsy, cerebral function disorders, obesity and weight gain, incontinence, 
dementia and related disorders. 
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AB A pharmaceutical composition comprising ( - ) -venlaf axine derivative substantially 
free of (+) -stereoisomer is claimed. Thus, (±) -venlaf axine in THF was 
added to a mixture prepared from Ph2PH and BuLi in THF at 0° followed 
by stirring and overnight reflux to give 73.8% (±) -0- 

desmethylvenlaf axine, which was resolved using di-p-toluoyl-L-tartaric 
acid to give (-) -O-desmethylvenlaf axine. Drug formulations containing the 
latter are given. 
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AB A method of treating an affective disorder comprises administration of a 

(+) -venlafaxine derivative substantially free of the (-) -enantiomer . Thus, 

(±) -venlafaxine (preparation given) was added to a 0° mixture of Ph2PH 

and BuLi followed by stirring and reflux overnight to give 73.8% 

(±) -O-desmethylvenlafaxine, which was resolved to give 

(+) -O-desmethylvenlafaxine. Drug formulations containing the latter are 
given. 
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AB A reaction of a para-substituted aryl compound I [Rl = OH, OMe; R2 = CN, 
CONH2, CONHMe, CONMe2] with cyclohexanone is facilitated by a metal 
hydride, such as NaH, KH, LiH, MgH2 , CaH2, A1H3, and/or LiAlH4 to 
make first intermediates II [Rl = OH, OMe; R2 = CN, CONH2 , CONHMe, CONMe2] 
useful in producing a drug commonly known as Venlafaxine. Alternatively, 
lithium diisopropylamide (diisopropylamino lithium) may be used in place 
of the metal hydride. The first intermediates II may be further 
reacted to form second intermediates III [Rl = OH, OMe ; R4 = CH2NH2] in a 
reduction that is facilitated by Raney nickel or a metal hydride. 
These reaction processes may each occur in an organic solvent, which delivers 
highly pure reaction products in high yield. Thus, reacting 
p-MeOC6H4CH2CN with cyclohexanone in the presence of NaH afforded 80% II 
[Rl = OMe; R2 = CN] . The latter was hydrogenated over Raney Ni to give 
83% III [Rl = OMe; R4 = CH2NH2] . 
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AB The process comprises allowing to react 4-methoxyphenylacetonitrile with 

organic base at 0-5° for 0.5-2 h, adding with cyclohexanone at 

0-5° for 2-4 h to obtain 1- (a-cyano-4-- 

methoxybenzyl ) cyclohexanol (I), and mixing with NaBH4 in solvent for 3-5 
h, adding 40-50% BF3.etherate solution in 3-5 h, and refluxing for 1-3 h. 
The organic base is selected from one or more of NaOMe, NaOEt, NaNH2 , and 
NaH . The mole ratio of 4-methoxyphenylacetronitrile-cyclohexanone- organic 
T)ase is 1:1-1.3:1-1.3, and that of I -NaBH4 -BF3 . etherate is 1:0.9-1:1-1.12. 
The title compound is useful as intermediate for synthesis of the 
antidepressant venlafaxine. 
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AB Venlafaxine is prepared in high yield and selectivity by the drop-wise addition 
of a THF solution of p-methoxyphenylacetonitrile to a solution of BuLi in hexane 
to give 1- [cyano (4-methoxyphenyl) methyl] cyclohexanol which is then 
hydrogenated in toluene and water using Raney nickel as the catalyst 
followed by neutralization with acetic acid to give to 

1- [2 -amino-1- (4-methoxyphenyl) ethyl cyclohexanol] acetate which is then 
dimethylated with formaldehyde and neutralized with HC1 to give 
venlafaxine hydrochloride. 
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TI Method of preparation venlafaxine and its salts as antidepressant 
IN Zhao, Zhiquan 

PA Lunan Pharmaceutical Co., Ltd., Peop. Rep. China 
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DT Patent 
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AB The method comprises condensing p-methoxybenzyl cyanide with cyclohexanone 
in the presence of base (such as KOH, NaOH, Ca(OH)2, sodium methoxide) in 
hexane (or benzene, THF, ether) at -10 to +25°C for 6-26 h to give 
condensation product; then reducing with Raney Ni (or Red-Al) in methanol 
(or ethanol, Et acetate, acetic acid) at 10-45°C for 4-24 h to give 
amine; at last methylating amine with formaldehyde and formic acid (or Me 
iodide, Me bromide) to give venlafaxine; and/or reacting with HC1 , HBr, 
HI, HN03, H2S04, citric acid, maleic acid, tartaric acid to give 
venlafaxine salt. The venlafaxine and its salts can be used as 
antidepressant . 
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TI Synthesis and molecular structure analysis of venlafaxine intermediate and 
its analog 

AU Kavitha, C. V.; Lakshmi, S.; Basappa; Mantelingu, K. ; Sridhar, M. A.; 

Prasad, J. Shashidhara; Rangappa, K. S. 
CS Department of Studies in Chemistry, University of Mysore, Mysore, 570006, 

India 

SO Journal of Chemical Crystallography (2005), 35(12), 957-963 

CODEN: JCCYEV; ISSN: 1074-1542 
PB Springer 
DT Journal 
LA English 

AB 1- (cyano^4 -methoxyphenyl) methyl) cyclohexanol, a Venlafaxine intermediate 
was crystallize in both monoclinic (I) and orthorhombic (II) crystal 
systems. The form I crystallizes in the space group C2/c with the cell 
parameters a = 23.506(3), b = 5.550(3), c = 23.192(3), and p = 
115.116(2)°. The form II crystallizes in space group P212121 with 
cell parameters a = 5.7850(6), b = 11.2680(6), c = 20.6730(19). The 
intermol . hydrogen bonding in the case of the monoclinic polymorph leads 
to the formation of dimer. The synthesis, characterization, and crystal 
structure studies of Venlafaxine analog 1- [2-1- (4-dimethylamino-phenyl) - 
ethyl ideneamino-1- (4 -methoxy-phenyl ) -ethyl] -cyclohexanol (III) is 
reported. The compound III crystallizes in P.hivin.l space group with cell 
parameters a = 10.801(7), b = 12.078(7), c = 9.928(5), a = 96.12(5)% 
, P = 110.49(5)°, y = 112.42(6)°. 
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AB A method to prepared the venlafaxine intermediate, 1- [2 -amino-1- (4 - 
methoxyphenyl ) ethyl ] cyclohexanol ( I ) , is described . 4 - 
Methoxyphenylacetonitrile is added to cyclohexanone to produce 
1- [cyano (4 -methoxyphenyl) methyl] cyclohexanol which is subsequently reduced 
to provide I . 
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TI Synthesis of Venlafaxine Hydrochloride 
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Rep. China 
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DT Journal 
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AB Venlafaxine hydrochloride was synthesized by condensation of 

4 -methoxybenzyl cyanide with cyclohexanone in presence of KH in toluene to 
give a- (1-hydroxycyclohexyl) -4 -methoxybenzyl cyanide, which 
subjected to reduction by Red-Al or NiC12/NaBH4 and subsequent methylation. 
The overall yield of venlafaxine hydrochloride was 50%-62%. 
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TI Hydrogenation process for the preparation of 1- [2-amino-l- (4- 

methoxyphenyl) ethyl] cyclohexanol which is an intermediate of venlafaxine 
hydrochloride 

IN Reguri, Buchi Reddy; Kadaboina, Rajasekhar; Gade, Srinivas Reddy; Ireni, 
Babu 
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AB 1- [2-Amino-l- (4 -methoxyphenyl) ethyl] cyclohexanol (I) is prepared by the 
hydrogenation of 1- [cyano (4 -methoxyphenyl) methyl] cyclohexanol in the 
presence of a heterogeneous Pd/C catalyst. I is converted into 
venlafaxine hydrochloride by N-methylylation with formaldehyde followed by 
neutralization of the free base with HC1 . 
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AB Provided is a method for relatively simply, economically and efficiently 
producing amino methoxy Ph Et cyclohexanol which is a venlafaxine 
intermediate, in high yield. The method comprises the steps of (i) 
reacting 0.8-1.2 mol of methoxy Ph acetonitrile with 0.8-1.2 mol of 
Grignard reagent (RMgX, wherein R is C1-C10 alkyl group, X is halogen) at 
-10 to 5° in the presence of solvent, and further reacting the 
reaction product with 1 mol of cyclohexanone to obtain cyano methoxy Ph Et 
cyclohexanol; and (ii) hydrogenating the cyano methoxy Ph Et cyclohexanol 
at a temperature of 0-200°, under the pressure of 10-200 bar, and at weight 
hourly space velocity (WHSV) of 0.1-15 h-1 in the presence of catalyst 
system formed by supporting hydrocarbon solvent, basic additives and metal 
on a carrier. 
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*TI An efficient and green protocol for the preparation of cycloalkanols : a 

practical synthesis of venlafaxine 
AU Chavan, Subhash P.; Khobragade, Dushant A.; Kamat, Subhash K.; Sivadasan, 

Latha; Balakrishnan, Kamalam; Ravindranathan, T.; Gurjar, Mukund K. ; 

Kalkote, Uttam R. 

CS Division of Organic Chemistry: Technology, National Chemical Laboratory, 

Pune, 411008, India 
SO Tetrahedron Letters (2004), 45(39), 7291-7295 
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AB The condensation of arylacetonitriles with cyclic ketones using aqueous NaOH 
or KOH under phase transfer catalysis gave almost quant, yields of 
benzyl cycloalkanols, e.g., I (R = CN) . This protocol was utilized for a 
practical synthesis of the antidepression drug, venlafaxine I (R = NMe2) . 
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AB . A synthetic method has been developed for the synthesis of venlafaxine (I) 
using inexpensive reagents. This method is an improvement on previous 
methods, a simple and efficient method for the large-scale synthesis of 
venlafaxine . 
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AB The present invention discloses process for the preparation of venlafaxine-HCl 



(I) and its novel crystalline polymorphs designated as Form I, Form II, Form 
III and crystalline forms of (R) - and (S) - enantiomers. These are 
characterized by specific FT-IR, x-ray powder diffraction and Solid-state 
NMR (13C-CP/MAS NMR) and are useful as agents for treating depression. 
Thus, I was prepared by the reaction of p-methoxyphenylacetonitrile with 
cyclohexanone in the presence of NaOH in a mixture of toluene and hexane, 
followed by the hydrogenation over Raney Nickel in the presence of anhydrous 
NH3, methylation with HCHO and HC02H, and finally treatment with anhydrous 
HC1 . 
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AB An improved process for the preparation of cyanobenzylated cyclohexanol derivs . 
and analogs I is claimed [wherein: R6 and R7 are ortho or para 
substituents, independently selected from the group consisting of H, OH, 
C1-C6 alkyl, C1-C6 alkoxy, C7-C9 aralkoxy, C2-C7 alkanoyloxy, C1-C6 
alkylmercapto (sic), halo, or CF3 ; R8 is H or C1-C6 alkyl; p is 0, 1, 2, 3 
or 4; and R9 is H or C1-C6 alkyl] . Reaction of phenylacetonitriles II 
with cycloalk (an/en) ones III in the presence of a non-organometallic base 
catalyst IV or V, in the presence or absence of a reaction solvent, gives 
I [wherein: A is (CH2)n where n is 2 to 4; B is (CH2)m where m is 2 to 5; 
X is CH2, 0, NH or NR * , where R' is C1-C4 alkyl or acyl, or an alkyl 
supporting polymer; and each of Rl to R4 is independently H, alkyl, 
cycloalkyl, or an alkyl or cycloalkyl supporting polymer, and all of Rl to 
R4 are not H; R5 is alkyl, cycloalkyl, or an alkyl or cycloalkyl 
supporting polymer; and where R9 is an alkyl, the alkyl group is 
introduced by alkylation] . The products, such as IV, are useful 
intermediates for antidepressants such as venlafaxine. Known methods 
relying upon organometallic bases such as n-BuLi are expensive, at risk of 
fire or explosion, give low yields, and are impractical on an industrial 
scale. In contrast, the invention method is simple, economical, scalable 
to industrial production, safe, and environmentally friendly. Only small, 
catalytic amts. of the base are needed, and use of organic solvents is 
avoided. Both yields and purity of products are high. For instance, 
solventless reaction of 0.68 mol p-methoxyphenylacetonitrile with 1.02 mol 
cyclohexanone in the presence of 0.21 mol DBU (1,8- 
diazabicyclo[5.4.0]undec-7-ene) for 48 h at 15-20° , followed by 

addition of IN HC1 to acid pH and stirring for 1 h at room temperature, gave IV in 
84% yield by simple precipitation and filtration, m. 123.7°. The same 
procedure with only 0.1 equiv DBU and a reaction time of 6 days gave 90.5% 
yield. In contrast, a standard, more complex preparation of using n-BuLi in THF 
gave only 34.2% yield of lower-purity IV. Another preparation using LDA (from 
n-BuLi and diisopropylamine) gave 79% yield of IV, but required a large 
amount of toluene as solvent . 
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AB Processes for the preparation of venlafaxine (I; Rl = Me) via the novel 

epoxy-nitrile intermediate II, which when subjected to hydrogenation forms 
precursor I (Rl = H) and may subsequently be reductively methylated to the 
desired I (Rl = Me) ; II itself may be synthesized via various alternative 
reaction strategies, from a range of starting materials. Thus, 
4-MeOC6H4CHO, upon treatment with cyclohexylmagnesium bromide, yields 
carbinol III; III may then be oxidized to ketone IV (R2 = H) , which forms 
bromide IV (R2 = Br) on treatment with an a-keto halogenating agent; 
cyanation of the later, then yields the desired II, from which I (R = Me) 
may be synthesized. 
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AB The invention relates to a process for the preparation of 1- 

t (cyano) arylmethyl] cyclohexanols [I; (a) Rl = H, R2 = H; (b) Rl = OMe, R2 
= H; (c) Rl = OMe, R2 = OMe; (d) Rl = OMe # R2 = cyclopentyloxy ; e.g., 
2- (1-hydroxycyclohexyl) -2-phenylacetonitrile] in high yield and 
selectivity by the aldol reaction of cyclohexanone with the carbanions of 
a correspondingly substituted phenylacetonitrile (e.g., 
phenylacetonitrile) in the presence of a catalytic quantity of a base 
(e.g., sodium hydroxide) at 0-15° for 15-120 min, and isolating and 

purifying the I compound by crystallization More particularly the invention relates 
to the preparation of 1- [cyano (4 -methoxyphenyl) methyl] cyclohexanol [I; Rl 
= OMe, R2 = H] , a key intermediate for the synthesis of Venlafaxine. 
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AB Novel crystalline polymorphic forms of venlafaxine hydrochloride are prepared by 
heating and cooling solvents containing the title compound; DSC, X-ray, and IR 
spectral data of the different polymorphs is presented. 
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AB Phenylacetonitriles [I; Rl = (un) substituted alkyl; e.g., Rl = Me] are 

prepared by the aldol condensation of phenylacetonitriles 4-R10C6H4CH2CN 
(e.g., 4-methoxyphenylacetonitrile) with cyclohexanone in the presence of 
an aqueous base (e.g., aqueous NaOH) and a phase -transfer catalyst (e.g., 
tetrabutylammonium chloride) . 
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AB The title antidepressant venlafaxine, a noradrenalin and 5-HT uptake 

inhibitor (SSRIs) with fewer side effects than tricyclic antidepressant 
drugs, was prepared with 11% yield in five steps from methoxybenzene in 
moderate condition suitable for a scale-up production 
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CH2-NMe2 HI 



AB Title compds. I [Rl = cyano, CONMe2, CSNMe2; R2 = OMe, (protected) OH], 

useful as intermediates for preparation of antidepressants, were prepared by 
reaction of II [M = Li, Na, K, or MgX (X = halo); R2 = OMe, protected OH] 
with cyclohexanone in hydrocarbon/ ether solvents. For example, II (Rl = 
CSNMe2, R2 = OMe, M = MgBr) gave the corresponding I in 64% yield. 
Subsequent reduction of I by Raney-Ni gave the antidepressant (no data) 
N,N-dimethyl-2- (1-hydroxycyclohexyl) -2- (4 -methoxyphenyl) ethylamine (III) . 
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TI 2-Phenyl-2- (1-hydroxycycloalkyl) ethylamine derivatives: synthesis and 



antidepressant activity 
AU Yardley, John P.; Husbands, G. E. Morris; Stack, Gary; Butch, Jacqueline; 
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AB A series of 2-phenyl-l- (1-hydroxycycloalkyl) ethylamine derivs . was examined 
for the ability to inhibit both rat brain imipramine receptor binding and 
the synaptosomal uptake of norepinephrine (NE) and serotonin (5-HT) . 
Neurotransmitter uptake inhibition was highest for a subset of 
2-phenyl-2- ( 1-hydroxycyclohexyl) dimethyl ethylamines in which the aryl ring 
has a halogen or methoxy substituent at the 3- and/or 4-positions. 
Potential antidepressant activity in this subset was assayed in three 
rodent models-the antagonism of reserpine- induced hypothermia, the 
antagonism of histamine- induced ACTH release, and the ability to reduce 
noradrenergic responsiveness in the rat pineal gland. An acute effect 
seen in the rat pineal gland with several analogs, including 
1- [1- (3,4-dichlorophenyl) -2- (dimethylamino) ethyl] cyclohexanol and 
1- [2- (dimethylamino) -1- ( 4 -methoxyphenyl) ethyl] cyclohexanol (I) , was taken 
as a possible correlate of a rapid onset of antidepressant activity. 
Compound I (venlafaxine) is presently undergoing clin. evaluation. 
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